Worksheet
Pulmonary Ventilation

I. Air conditioning function of the nasal passages.

    List the 3 air conditioning functions of the nasal passages and tell why it is important.


a.


b.


c.

II. The Tracheobronchial tree.
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 1.  Fill in the ? by first putting the generation numbers in for the conducting zone,
  
     the transitional zone and the respiratory zone. 

  2. Give the name of the bronchioles that are found in the transitional zone.

 3.   In which zone is anatomical dead space found?______________________
           4. How would I calculate the volume of anatomical dead space?

           5. Which zone has the least total cross-sectional area?__________________________________________________


 6. Which zone has the largest total cross-sectional area?_________________________________________________


 7. How far does bulk air flow move through the tracheobronchial tree? _____________________________zone


 8. Which component of the tracheobronchial tree has only connective tissue and smooth muscle walls?


9. What is a functional unit (where gas exchange occurs) in the tracheobronchial tree?    Terminal _____________unit


10.  Where is most of the resistance to air flow found during normal breathing?__________________________

      Why?


11. What are the three factors that determine the resistance to air flow?



a.



b.



c.
III. Control of bronchial smooth muscle: Explain how each mechanism regulates air flow.


A. ANS



1. Sympathetic



2. Parasympathetic


B. Humoral



1. catacholamines


C. Local



1. Histamines



2. SRA


D. Irritants
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IV. Mechanics of respiration

      A. Negative pressure breathing

 1. What is mean by negative pressure


    Breathing?


2. What is Boyle’s law?


3. How does Boyle’s law relate to inspiration


    and expiration?  


4. On the diagram:



a. . In the diagram with no air movement there is a -4 pressure.  What does that pressure represent?



b.  What is the name of the pressure that is represented by a ( ? )  ?



c. Replace the ? with an actual pressure if there is no air movement in the lung.



d. Diagram #2 shows air moving into the lung. What must the pressure at the ? be for air to move into the lung?



e. What changes in the thorax and lung had to occur to change the pressure at the ( ?)   ? 



f. Diagram #3 shows air moving out of the lung.  What must the pressure at the ? be for air to move out of the lung?



g. What changes in the thorax and lung had to occur to change the pressure at the (? )  ?

5.  Write active or passive beside the following comments:



a. _______resting inspiration



b. _______resting expiration



c. _______forced inspiration



d. _______forced expiration


6. Match the pressures with their definition:



a. ________pleural pressure

W. the difference between the alveolar and the pleural pressure.





                                            also called the “recoil pressure”



b. ________alveolar pressure             X. the pressure in the atmosphere

                                                                             Y. the pressure between the parietal and visceral pleura




c. ________transpulmonary pressure   Z. the pressure in the lungs


7. On the diagram:
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a. Repace the ? with the name of the pressure.



b. When is the transpulmonary pressure the 



    lowest?



c. When is the transpulmonary pressure the



    greatest?



d. What do the lungs want to do when the trans-



    pulmonary pressure is the greatest?
V. Lung compliance

A. What is the resting definition of lung compliance?  _______ml. of air movement/ __cm. of water pressure increase in ___________________ pressure.

B. Why is lung compliance not a constant?

C. There is a tendency for the lungs to collapse.

_____%_caused by elastin and collagen (elastic recoil)


_____% caused by surface tension

D. Surfactant – dipalmatol lecithin 


1. Where is surfactant secreted?


2. How does surfactant reduce surface tension?


3. How does surfactant provide a variable surface tension in alveoli.

 
4. What would happen to alveoli if surface tension was constant?

E. Stabilization of Alveoli – tell why each is important



1. surfactant –



2. interdependence



3. fibrous septa

VI. Effect of the Thoracic Cage on Lung Expansion
[image: image4.png]



A. Draw arrows to show the direction the chest wall would like to move.
     
B. Draw arrows to show the direction the lungs would like to move.

C. When the forces out are the same as the forces in what is the volume of 


    air in the lung called?

VII. Work of Breathing:   Match the types of work with their definition.


A. _____Compliance work             W. work created by the viscosity of the tissue 




           

   X.  work that is needed to overcome the elasticity of the tissues





B. _____Tissue resistance work
   Y. work that is requires to overcome the resistance to air flow in the bronchioles


C. _____Airway resistance work

         D. What can change the level or work?



1. What would cause compliance work to increase?



2. What would cause tissue resistance to increase?



3. What would cause airway resistance to increase?


E. If the lungs become much more compliant will it be easier or more difficult to get air out of the lungs?

VIII. Respiratory Volumes and Capacities
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A. Replace the (?) on the diagram with the

    correct name or the correct volume.


B. Matching: 
 Match the volume or capacity with the
 definition.


1._____Tidal volume



a. the maximum volume of air that can be exchanged


2. ____Inspiratory volume


b. the volume of air that cannot be removed from the lung


3. ____Expiratory volume


c. the volume of air that is exchanged with resting respiration


4. ____Residual volume



d. the volume of air in the lungs that each tidal volume mixes with


5. ____Inspiratory capacity


e. the volume of air that can be inhaled above tidal volume


6. ____Functional residual capacity

f. the volume of air that can be removed from the lung after a normal


7. ____Vital Capacity


             expiration









g. the maximum volume of air that can be inhaled









h. the vital capacity plus the residual volume

IX. Ventilation Problems


A. Minute respiratory volume  ( breathing rate X tidal volume)



1. If the respiratory rate is 10 breaths/minute and the tidal volume is 450 ml. what is the minute respiratory volume?


B. Alveolar ventilation (breathing rate X (tidal volume – dead space volume) or  rate X (VT – VDS)


VDS = volume of dead space      1ml./lb of body weight



1. A patient who weights 135 pounds and has a breathing rate of 10 breaths per minute had a tidal volume of 



   300 ml.  What is the minute respiratory volume?     What is the alveolar ventilation?


C. Dead space



1. Anatomical dead space –



2. Alveolar dead space –



3. Physiological dead space - 
